Introduction: The necessity of culturally competent Internet Cancer Support Groups (ICSGs) for ethnic minorities has recently been highlighted in order to increase its attractiveness and usage. The purpose of this study was to determine the preliminary efficacy of a culturally tailored registered-nurse-moderated ICSG for Asian American breast cancer survivors in enhancing the women's breast cancer survivorship experience. Methods: The study included two phases: (a) a usability test and an expert review; and (b) a randomized controlled pilot intervention study. The usability test was conducted among five Asian American breast cancer survivors using a one-month online forum, and the expert review was conducted among five experts using the Cognitive Walkthrough method. The randomized controlled pilot intervention study (a pre-test and post-test design) was conducted among 65 Asian American breast cancer survivors. The data were analysed using content analysis and descriptive and inferential statistics including the repeated ANOVA. Results: All users and experts positively evaluated the program and provided their suggestions for the display, educational contents, and user-friendly structure. There were significant positive changes in the support care needs and physical and psychological symptoms (p < 0.05) of the control group. There were significant negative changes in the uncertainty level of the intervention group (p < 0.10). Controlling for background and disease factors, the intervention group showed significantly greater improvements than the control group in physical and psychological symptoms and quality of life (p < 0.10). Discussion: The findings supported the positive effects of ICSGs on support care needs, psychological and physical symptoms, and quality of life.
Introduction
Despite few studies on Asian American breast cancer survivors, it is well known that these women shoulder the unnecessary burden of breast cancer because they rarely complain about symptoms or pain, delay seeking help until symptoms become severe, and rarely ask or get support due to their cultural values and beliefs and language barriers. [1] [2] [3] [4] [5] Subsequently, they report a lower quality of life compared to Whites. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] The association of poor quality of life with fewer sources of support is also higher for Asian Americans than for Whites. 7, [12] [13] [14] [16] [17] [18] This demonstrates a definite need for support in this specific population.
As an important source of support, Internet cancer support groups (ICSGs) have been found to provide emotional support, information, and interactions with peers and healthcare professionals for cancer survivors, including those with breast cancer. [19] [20] [21] [22] [23] [24] [25] [26] [27] Although racial/ ethnic minorities were reported to have much greater benefits (compared to Whites) from participating in ICSGs, the use of ICSGs by ethnic minorities including Asian Americans is minimal, mainly because most of the ICSGs have been developed for Whites. 19, [21] [22] [23] [24] [26] [27] [28] [29] [30] Subsequently, the necessity of culturally competent ICSGs for racial/ ethnic minorities that could increase the appeal and accessibility of ICSGs (and, therefore, their use and subsequent support) has been highlighted. [29] [30] [31] [32] [33] Here, cultural competence refers to the acknowledgment and affirmation of cultural sensitivity imbedded in cultural knowledge. 34 Based on previous studies on Asian cancer patients' attitudes toward ICSGs, 35, 36 the research team has developed a theory-driven culturally tailored ICSG for Asian American breast cancer survivors (ICSG-AA) that: (a) incorporates racial/ethnic-specific contextual factors; (b) is assisted and monitored by culturally matched healthcare providers; and (c) integrates existing evidence-based educational modules/materials from scientific/health authorities that have been validated and tested in previous research.
The purposes of this study were to pilot test the culturally tailored ICSG-AA for breast cancer survivors and determine the preliminary efficacy of the ICSG-AA in enhancing the women's breast cancer survivorship experience. Among over 71 sub-ethnic groups of Asian Americans, 37 only three sub-ethnic groups (Chinese, Koreans, and Japanese) were selected for this study for the convenience of the approach (e.g. language). Chinese are the largest sub-ethnic group within Asian Americans, 38, 39 Koreans are the fastest growing sub-ethnic group within Asian Americans, 38, 39 and Japanese are the sub-ethnic group at the highest risk of breast cancer within Asian Americans. 6, 7, 10, 40 The specific aims and hypotheses of this study were as follows.
Aim #1: Qualitatively evaluate the ICSG-AA through a usability test and an expert review. Aim #2: Determine the preliminary efficacy of the ICSG-AA in enhancing survivorship outcomes (perceived social support, perceived interactions, support care needs, uncertainty, perceived self-efficacy, physical and psychological symptoms, pain, and quality of life) among Asian American breast cancer survivors.
The proposed study was theoretically guided by a comprehensive program theory (see Figure 1 ) that specifically explained the relationships between the use of ICSGs and its targeted outcomes. The program theory was developed based on the Use of Internet Cancer Support Groups model. 37 As illustrated in Figure 1 , the ICSG-AA included three components: (a) online message boards; (b) online educational sessions; and (c) online resources. Based on the literature on ICSGs, [19] [20] [21] [22] [23] [24] [25] [26] [27] the three components were expected to result in changes in the women's survivorship outcomes. In this study, after the ICSG-AA was preliminarily evaluated through a usability test and an expert review (Aim #1) and further refined based on the preliminary evaluation, the preliminary efficacy of the ICSG-AA was determined in improving the women's survivorship outcomes while controlling background factors and disease factors (Aim #2).
The Internet Cancer Support Group (ICSG) for Asian American Breast Cancer Survivors (ICSG-AA)
The ICSG-AA targeted three factors (language, subethnicity, and country of birth) that influenced the use of ICSGs by Asian American breast cancer survivors and aimed to provide support in three aspects (emotional support, information, and interactions). The educational sessions were chosen while considering the women's cultural attitudes found in former studies of the research team. 2, 35, 36 The content was constructed differently by sub-ethnic group based on the cultural findings from previous studies. For example, because Chinese American women tended to use Chinese herbal medicine for their symptom management in previous studies, we have added an education module on Chinese herbal medicine for Chinese participants. These sessions will provide the correct and updated information on breast cancer and treatment/management strategies so that stigmatization could be reduced by correcting misinformation. Culturally sensitive and relevant contents (e.g. Red Ginseng, herbal medicine, Acupuncture, etc.) were incorporated into the ICSG-AA. Four languages were used in ICSG-AA: English, Mandarin Chinese, Korean, and Japanese. Mandarin Chinese is a primary language in China, Taiwan, and Hong Kong; Korean is the primary language in South Korea; and Japanese is the primary language in Japan. The messages that were posted on the online forum site were translated using the Google translator first, and the accuracy of the translation was ensured by bilingual researchers with doctoral or master's degrees in nursing. Presentation styles were tailored to Asian culture based on the feedback of Asian participants from the former studies. 36 Also, the moderator used culture-specific examples from the research team's previous studies to discuss specific issues related to breast cancer survivorship (e.g. Chinese Americans believe that they need to hide their disease because it could affect their children's future marriage). The ICSG-AA used a free-form matrix information architecture 41 and included menus based on the three components: (a) interactive online message board; (b) interactive online educational sessions; and (c) online resources. We used Graphic User Interface controls 42 for the input from and/or the output to the participants. All the components of ICSG-AA were built using the Ruby on Rails (ROR) 43 framework and the Xen hypervisor. 44 The educational sessions integrated existing evidence-based educational modules/materials from scientific/health authorities (National Cancer Institute, National Library of Medicine, American Cancer Society, etc.) that had already been validated. The educational sessions and links to Internet resources related to breast cancer survivorship were available on the project website, and the participants were allowed to use them at any time and at their convenience. A Registered Nurse (RN) moderated the discussion board to discuss individual educational modules and provided the answers to participants' questions following consultation with two medical doctors. The RN also provided individual coaching/support related to survivorship through weekly emails to each participant, and the RN had consultation with two medical doctors in case that she had difficulties in providing coaching/support for specific medical areas that she were not familiar. The online resources included 20 Web links in English and 15 Web links in languages other than English to the resources related to breast cancer survivorship (especially for Asian Americans).
Methods
The study included two phases: (a) a usability test and an expert review (Phase 1); and (b) a randomized controlled intervention study (Phase 2). The study was conducted from January 2014 to November 2015. The study was approved by the Institutional Review Board of the institute where the researchers were affiliated.
Phase 1: The usability test and expert review
For a usability test, the first five Asian American breast cancer survivors who participated in previous studies of the research team and who had agreed to evaluate an early version of the ICSG-AA were involved in a onemonth-long online forum. These participants did not know each other and the previous studies were descriptive studies that involved only a one-time survey. At the beginning of the online forum, participants were asked to visit the forum site, use the web-based program, and post messages with their evaluation of the program within a month. On the forum site, a total of seven topics related to specific areas for which the users' evaluation was needed were posted, these being: (a) the overall structure of the ICSG-AA; (b) preferences for colour, designs, and menus; (c) preferences for contents; (d) technical support and difficulties; (e) areas for additional content; (f) preferences for links to Internet resources; and (g) other issues that should be considered. The messages were analysed using content analysis. 45 This type of early evaluation of a program requires 5-10 participants from among the target users. 46 Studies have indicated that 80%-90% of usability problems can be identified by about 5-10 participants. 46 For the expert evaluation, the Cognitive Walkthrough method 47 was used, which concentrated on the difficulties that users might experience in learning to operate the program. First, a total of five experts in breast cancer survivorship (oncologists) were recruited from the faculty of the institute where the researchers were affiliated. Then, they were sent the web address of the program and asked to provide their evaluation on the program. All the experts were asked to provide their written feedback by email. Their evaluation was sought on: (a) components; (b) presentation style; (c) contents; and (d) any other concerns/ issues. The emails were printed out as transcripts and analysed using the content analysis. 45 Five experts are an adequate number for this type of expert evaluation. 48 Then, based on the findings from Phase 1, the research team made decisions on the refinement of specific areas, which were incorporated into the further development of the program.
Phase 2: The randomized controlled trial Study design. Phase 2 adopted a randomized repeated measures pre-test/post-test control group design. This study consisted of two groups of research participants: (a) 30 Asian American breast cancer survivors who did not use the ICSG-AA, but used Internet resources related to Asian Americans' daily life (a control group); (b) 35 Asian American breast cancer survivors who used the ICSG-AA and Internet resources related to Asian Americans' daily life (an intervention group). The Internet resources were those related to the daily life concerns/issues of Asian Americans (e.g. news in Asian countries, Asian businesses in the US) in specific residence areas (e.g. New York Asian American portal, Koreanportal.com, Asian American LA portal, etc.). The links were provided through the project website, and the participants (both the control and intervention group) were asked to visit and use the links.
Samples and settings. A total of 65 Asian American breast cancer survivors were recruited and randomized to the intervention or control groups. The participants were recruited through the Internet and physical settings where Asian American breast cancer survivors gathered (e.g. Internet communities for Asian American breast cancer survivors, Facebook sites, local clinics, American Cancer Society local chapters, etc.). To test hypotheses 1 and 2 with 80% power and a type I error rate equal to 0.00625 to account for nine outcome measures modelled within two hypotheses, group sample sizes of 105 would each have enough power to detect a difference of 0.5 between group means overall in the follow-up period. However, considering the study period and the inherent explorative nature of the study, we included only 65 women (50 would be adequate for a pilot intervention study 49 ). The participants were selfreported women aged 21 years and older who had a breast cancer diagnosis in the past five years; could read and write English, Mandarin Chinese, Korean or Japanese; had access to the Internet; and identified their sub-ethnicity as Chinese, Korean, or Japanese. Eligible participants were included regardless of their current treatment status because the ICSG-AA could be used by those in all stages of treatment. The participants were limited to those who have survived less than five years because those who have survived more than five years have different needs from those who have survived less than five years.
Instruments. Other covariates that were considered in determining the effect of the ICSG-AA on dependent variables included background factors and disease factors. The background factors were measured using 14 questions (e.g. age, gender, education, religion, family income, etc.) and the disease factors were measured using eight questions (e.g. general health, diagnosis of breast cancer, length of time since diagnosis, stage of cancer, etc.).
The outcome variables included perceived social support, perceived interactions, support care needs, uncertainty, perceived self-efficacy, physical and psychological symptoms, pain, and quality of life. Multiple instruments were used: the Personal Resource Questionnaire (to measure perceived social support), 50 the Perceived Isolation Scale 51 (to measure perceived interactions), the Supportive Care Needs Survey -Short Form 34 (to measure support care needs), 52 the Mishel Uncertainty in Illness Scale -Community 53 (to measure uncertainty), the self-efficacy items of the Cancer Behavior Inventory 54 (to measure perceived self-efficacy), the Memorial Symptom Assessment Scale -Short Form 55 (to measure physical and psychological symptoms), the Brief Pain Inventory 56 (to measure pain), and the Functional Assessment of Cancer Therapy Scale -Breast Cancer 57 (to measure quality of life). The reliability and validity of all the instruments have been established among Asian Americans. Cronbach's alpha of individual instrument ranged from 0.76 to 0.96 among Asian Americans.
Data collection procedures. When potential participants visited the website, they were asked to review the ''informed consent'' and click the ''I agree to participate'' button if they agreed. Then, after checking them against the inclusion and exclusion criteria, only those who met the criteria were automatically randomized into two groups using a computerized random table loaded on the server. The women were asked to fill out the questionnaire. Then, they were provided with IDs and passwords. Both groups were provided with an electronic instruction sheet on when they would need to come back and fill out the questionnaires and/or use the program. Also, both groups were provided with and asked to use the selected Internet resources related to Asian Americans' daily life. The intervention group used the program for one month. Two weeks before the end of the first month, both groups were contacted and asked to fill out the next set of the instruments by the end of the first month. The mean time for completing the survey each time was about 30 minutes, but the participants were allowed to stop the survey at any time and come back to complete the surveys at their convenience.
Data analysis. The two datasets collected from each participant were labelled ''Pre'' and ''Post.'' The survey questionnaires were coded automatically through the REDCap system. The study data were analysed using the SPSS 22.0 statistical software. The descriptive analyses were conducted to examine the frequencies, percentages, means, and standard deviations of major variables. The repeated ANOVA was used to examine the efficacy of the ICSG-AA in enhancing survivorship outcomes (perceived social support, perceived interactions, support care needs, uncertainty, perceived self-efficacy, physical and psychological symptoms, pain, and quality of life) of Asian American breast cancer survivors. The repeated-measures ANOVA was used to assess the violence of independence of multiple observations (often seen in longitudinal studies). The preliminary analysis showed no violations of the assumptions on normal distributions and homogeneity of variances.
Results

Phase 1
All users and experts positively evaluated the program and provided their suggestions for the display, educational contents, and user-friendly structure. All of them were satisfied with the display, structure, and titles used in the program. Yet, the users suggested the inclusion of additional educational modules and Internet resources for Asian American breast cancer survivors (e.g. sleep problems, more information on cancer in general, changing lifestyle after cancer treatment, coping with loved ones, how to strengthen mental state, and exercises to recover). Experts also suggested the inclusion of additional Internet resources for Asian American breast cancer survivors (e.g. Asian communities' religious/spiritual groups, mental health links, loss and grief networks/supports, and the OncoLink). They suggested additional educational modules on insomnia, complementary and alternative medicine, family perspectives, mental health information, loss and grief preparation, fear about death, cultural/religious/ spiritual perspectives, genetic testing, psychosocial topics, and after-treatment topics. Based on the findings from Phase 1, the ICSG-AA was further refined to include additional educational modules and links related to Chinese herbal medicine, genetic testing, grief and mourning, insomnia, and post-traumatic stress disorder.
Phase 2
The participants' baseline information is summarized in Table 1 . There were significant positive changes in support care needs (F ¼ 22676.20, p < 0.01) as well as physical and psychological symptoms (F ¼ 309.11, p < 0.05) of the control group from the pre-test to the post-test (see Table 2 ). There were significant negative changes in the uncertainty level of the intervention group (F ¼ 127.30, p < 0.10) from the pretest to the post-test (see Table 2 ). Controlling for background and disease factors, the intervention group showed significantly greater improvements than the control group in physical and psychological symptoms (F ¼ 3.16, p < 0.10) and quality of life (F ¼ 3.31, p < 0.10) from the pre-test to the post-test (Table 3 ). There were no significant associations between the total number of visits or the total amount of time spent for the intervention and the study's outcome variables. However, there were significant associations between the total amount of time spent on the intervention and family income (r ¼ 0.56, p < 0.05).
Discussion
The finding that all the users and experts positively evaluated the ICSG-AA agrees with the literature supporting the efficacy of ICSGs. 28, 32, 58 Also, this finding agrees with the studies that reported health care providers' and users' high acceptance of web-based applications including decision support systems. [59] [60] [61] Despite the reported positive findings on ICSGs, the literature has been inconsistent on the effectiveness of ICSGs on patients' survivorship outcomes. Some found no significant improvement in patients' outcomes (e.g. coping with cancer, perceived health, quality of life, psychological health, etc.). 62, 63 Others reported the effectiveness of ICSGs in enhancing survivorship outcomes such as self-reported symptoms, self-esteem, self-efficacy, functional status, and quality of life and in decreasing the needs for information and communication, uncertainty, and social isolation. 24, 28, 64 The findings of this study are consistent with the direction of the later studies that reported the positive effects of ICSGs on survivorship outcomes of patients. 24, 28, 64 Those who used ICSGs showed significant improvements when compared to the control group in survivorship outcomes (physical and psychological symptoms and quality of life), when background and disease factors were controlled. Based on the literature, it was originally expected that the intervention group would show negative changes in support care needs and physical and psychological symptoms, while the control group would show no change. 24, 28, 64 However, in this study, the intervention group did not demonstrate a significant change in their support care needs, while the control group showed significant increases in support care needs and physical and psychological symptoms. In other words, without the ICSG-AA, Asian American breast cancer survivors' support care needs and physical and psychological symptoms would have increased over time. Furthermore, the findings reported that the ICSG-AA significantly reduced the uncertainty level of the intervention group. The findings support the necessity of a culturally tailored ICSG for Asian American breast cancer survivors to reduce their support care needs, physical and psychological symptoms, and uncertainty, subsequently enhancing their quality of life.
This study has several limitations. First, the sample size tends to be small because of its inherent nature as a pilot study. Second, patient outcomes were assessed by self-reports. Finally, the study is limited in generalizability because the study participation required the ability to use computers or smart phones. This may have led to a bias towards more favourable outcomes of the intervention group compared to general populations. Thus, through future studies, the ICSG-AA needs to be further developed with more refined cultural tailoring, and its efficacy needs to be tested in a larger sample of diverse groups of Asian American breast cancer survivors. Furthermore, its influences on patient outcomes need to be further assessed using objective measurement methods rather than the self-reports that were used in this study.
Conclusion
This study supported the user acceptance and satisfaction with the ICSG-AA and the preliminary efficacy of the ICSG-AA in enhancing Asian American breast cancer survivors' survivorship experience. Based on the findings, we suggest that healthcare providers consider using ICSGs in enhancing the survivorship experience of breast cancer survivors in racial/ethnic minority populations including Asian Americans. As this study reported, ICSGs could be acceptable by racial/ethnic minority populations, and could be effective in enhancing their survivorship experience. The inconsistent findings on the effectiveness of ICSGs on survivorship outcomes in the literature might come from lack of cultural tailoring in existing studies. In this sense, healthcare providers need to culturally tailor ICSGs for future use in racial/ethnic minorities. 
